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Research on the mental health of rural
women in the United States is sparse.’ Al-
though some aspects of rural life—such as a
slower pace and smaller, more tight-knit
communities—are thought to be conducive to
mental health, other aspects of rural life are
stressful, especially for women. For example,
women in rural areas may have fewer oppor-
tunities to participate in paid employment,
may have restricted social contacts, or may
have less access to social services and health
care compared with women in more urban-
ized areas. In this study, we examined the
variables associated with the mental health
status of rural women of reproductive age,
for whom mental morbidity could be impor-
tant both for their own health and for the
well-being of their children and families.

Although rural areas vary with respect to
population size, sociodemographic composi-
tion, cultural context, and socioeconomic fac-
tors, several generalizations can be made.
First, because rural residents are dispropor-
tionately poor,” rural women are likely to
experience numerous stressors related to
mental health problems. These stressors in-
clude economic deprivation, lack of job bene-
fits such as health insurance, and social isola-
tion in the smallest rural communities. Other
aspects of small rural communities that might
affect women’s mental health include the re-
inforcement of traditional gender roles, which
can result in limiting women’s participation
in employment or higher education and in
creating barriers to women’s access to shel-
ters or other social services for victims of
intimate partner violence.?

Some literature suggests that farm residents
are at higher risk for health and mental
health problems compared with nonfarm resi-
dents. Although some of these studies focus
on the risk of suicide and farm-related in-
juries among men, it is noteworthy that many
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Objectives. We sought to examine variables associated with mental health
among rural women of reproductive age, with particular attention given to rural
area type and farm residence.

Methods. We analyzed data from the Central Pennsylvania Women’s Health
Study, which included a random-digit-dialed survey of women aged 18 to 45 years.
Hierarchical multiple linear and logistic regression models were estimated to pre-
dict 3 mental health outcomes: score on a mental health measure, depressive
symptoms, and diagnosed depression or anxiety.

Results. Mental health outcomes were associated with different factors. Farm
residence was associated with higher mental health score, and the most isolated
rural residence was associated with less diagnosed depression or anxiety. Ele-
vated psychosocial stress was consistently significant across all models. A key
stress modifier, self-esteem, was also consistently significant across models. Other
variables associated with 2 of the outcomes were intimate partner violence expo-
sure and affectionate social support.

Conclusions. Farm residence may be protective of general mental health for women
of reproductive age, and residence in isolated rural areas may decrease access to men-
tal health screening and treatment, resulting in fewer diagnoses of depression or
anxiety. (Am J Public Health. 2008;98:1271-1279. doi:10.2105/AJPH.2006.107771)

women who reside on farms are involved in
farm work to some degree, and all women
who reside on farms are involved in caregiv-
ing of family members engaged in farm work.
The mental health risks to women of living
on a farm and direct involvement in farming
might include stressors such as the economic
uncertainty of farming, low levels of job de-
mand and control, lack of external recogni-
tion for their work, fatigue, emotional and so-
cial isolation, and the trauma associated with
injuries and functional impairments.*>~®
Although some studies have suggested that
rural residence generally is not associated
with higher levels of mental health problems
compared with urban residence, with the ex-
ception of suicide among males,>%7 depres-
sion prevalence has been found to be slightly
higher among residents of rural areas com-
pared with residents of urban areas.® Studies
also showed that women consistently report
higher levels of mental distress compared
with men, regardless of place of residence.

Also, to the extent that rural women, com-
pared with urban women, have higher rates
of some chronic conditions, such as obesity,
and more limitations of activity caused by
chronic conditions,? they might be expected
to experience greater levels of comorbid de-
pression. A better understanding of the deter-
minants of rural women’s mental health prob-
lems is needed to identify appropriate targets
for interventions.

Furthermore, because rural areas are often
medically underserved, access to screening
and treatment services for mental health
problems is lower in rural areas, reducing the
likelihood of diagnosis and receipt of needed
care.” ™ In particular, rural areas compared
with urban areas have less availability of
specialty mental health services, including
mental health providers such as psychiatrists,
child psychiatrists, and psychologists as well
as inpatient psychiatric services.”®

Little research has focused on women’s
mental health in various types of rural
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communities, comparing isolated areas with
more populous rural areas. In this study, we
examined 3 mental health outcomes among
rural women of reproductive age living in
these types of communities, with a focus on
aspects of psychosocial stress and potential
stress modifiers. Psychosocial stressors in-
cluded acute or chronic demands or challenges
as appraised by women, such as living in pov-
erty or being exposed to domestic violence or
discrimination on the basis of race/ethnicity or
gender, which may affect their mental health
and functioning. Stress modifiers included fac-
tors that have been found in previous research
to buffer or exacerbate the individual’s re-
sponse to stress, including religiousness or spir-
ituality,"* self-esteem,”® and social support.®®
We examined the following 3 research ques-
tions: (1) What are the correlates of mental
health status among rural women of reproduc-
tive age? (2) Do modifiers of psychosocial
stress, including religiousness, self-esteem, and
social support, alter the effects of other pre-
dictors on mental health outcomes? (3) Does
the type of rural residential setting or resi-
dence on a farm affect women’s mental health
status after we controlled for other variables?
On the basis of findings from previous
mental health research, we hypothesized that
rural women’s mental health status would be
adversely affected by psychosocial stressors.
We also expected that stress modifiers would
reduce the effect of these stressors on mental
health outcomes. In view of rural women’s
potentially reduced access to social, eco-
nomic, and health care resources, as well as
the limited literature linking farm residence
to mental health problems among rural men,
we hypothesized that residing in more iso-
lated rural settings and on farms would be
associated with less optimal mental health
outcomes among women in our sample.

METHODS

Sample

We obtained our sample from the Central
Pennsylvania Women’s Health Study, which
included a random-digit-dialed telephone sur-
vey of 2002 women aged 18 to 45 years,
both English and Spanish speaking, from a
28-county, largely rural region of Pennsylvania.
The sampling approach included oversamples
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of telephone numbers in rural counties and
areas with relatively large minority popula-
tions. Conducted during a 7-month period in
2004 to 2005, the survey had a response
rate of 52% (calculated per American Associ-
ation for Public Opinion Research” recom-
mendations as the number of complete inter-
views divided by number of eligible
reporting units in the sample; an estimated
proportion eligible was used among house-
holds of unknown eligibility); the cooperation
rate was 63% (calculated as the proportion of
women interviewed among all eligible units
ever contacted"). These rates were consistent
with recent random-digit-dialed survey trends
as discussed by Curtin et al.'® The sample was
highly representative of the target population
on key demographics (age, race/ethnicity, ed-
ucational level, and poverty). Further details
of the Central Pennsylvania Women'’s Health
Study sample and survey design have been
previously published.”

For this analysis, the sample was restricted
to the 764 women who participated in the
Central Pennsylvania Women’s Health Study
survey and who resided in rural areas, as
defined according to zip code—based Rural—
Urban Commuting Area Codes (RUCA ver-
sion 2.0).>**! The RUCA taxonomy is a clas-
sification system based on the sizes of cities
and towns and daily commuting patterns.
For purposes of health-related research, the
Washington, Wyoming, Alaska, Montana, and
Idaho Rural Health Research Center recom-
mends that rural RUCA codes be categorized
according to a 3-level hierarchy: (1) large
rural city- or town-focused areas, which have
primary commuting flows within an urban
cluster of 10000 to 49 999 people; (2) small
rural town-focused areas, which have primary
commuting flows within an urban cluster of
2500 to 9999 people; and (3) isolated small
rural town-focused areas, which have primary
commuting flows outside of an urban clus-
ter.?” These 3 categories range from least to
most rural. Our analytic sample contained
sufficient numbers of rural women within
each of these 3 types of rural areas for analy-
sis according to degree of rurality.

Measures
The dependent variables for this analysis
were 3 measures of mental health status: the

Short Form 12, version 2 (SF-12v2) Mental
Component Summary measure, depressive
symptoms, and diagnosis of depression and
anxiety.

SF-12v2 Mental Component Summary mea-
sure. This measure (a standard 4-week recall
form) is a weighted aggregation of 8 SF-12v2
scales measuring distinct health constructs
(physical functioning, physical role, bodily
pain, general health, vitality, social function-
ing, emotional role, and mental health). In the
scoring of the Mental Component Summary,
greater weight is given to the mental health,
role-emotional, social functioning, and vitality
scales, which include questions about feeling
calm and peaceful, feeling downhearted and
depressed, daily and social activities limited
by emotional problems, and energy level
during the past 4 weeks. The measure is
therefore a more global measure of mental
health than a measure focusing on a specific
mental health problem such as depression.
The means and standard deviations used in
scoring come from the 1998 general US pop-
ulation, and the factor score coefficients come
from the 1990 general US population. A lin-
ear t-score transformation method is used so
that the summary score has a mean of 50
and a standard deviation of 10.>> A higher
score indicates more-optimal mental health. In
the analytic sample, the mean score was 48.9
(SD=10.0). Mean scores did not differ signifi-
cantly by type of rural area in our sample.

Depressive symptoms. This 6-item scale as-
sessed the frequency of feeling depressed,
having restless sleep, enjoying life, having cry-
ing spells, feeling sad, and feeling that people
disliked oneself in the past week, derived from
items from the Center for Epidemiologic Studies
Depression Scale.** We used a dichotomous
indicator of high risk for psychological distress,
particularly depression, with a cutpoint of 4 as
defined and validated by Sherbourne et al.*®
This measure has been used in numerous
studies of women’s health to indicate probable
depression. In the analytic sample, 21.5% of
the sample had scores indicating elevated psy-
chological distress. This is comparable to the
percentage reporting psychological distress
(21.5%) in the Commonwealth Fund 1998
Survey of Women’s Health based on a national
sample.?® The percentage did not differ signif-
icantly by type of rural area in our sample.
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Diagnosis of depression or anxiety. This di-
chotomous measure indicated whether the
woman reported receiving a diagnosis of
“anxiety or depression” from “a doctor or
other health care professional” in the past 5
years. Unlike the previous measures, which
were based on respondents’ reports of their
own health, this measure also captures the
respondent’s interaction with the health care
delivery system. In the analytic sample,
28.1% reported having received a diagnosis
of anxiety or depression in the past 5 years,
which is higher than the percentage (15.8%)
reported in the Commonwealth Fund 1998
Survey of Women’s Health.*® The percentage
diagnosed did not differ significantly by type
of rural area in our sample.

Independent variables included 2 measures
of rurality. RUCA codes are defined earlier in
this article for 3 types of rural areas and
whether the woman lives on a farm. Mea-
sures of psychosocial stress include (1) the

1927 9 12-item

Psychosocial Hassles Scale,
scale measuring the degree to which common
problems, such as money worries and prob-
lems with friends, were perceived as stressful
during the past 12 months (rated on a 4-point
scale ranging from “no stress” to “severe
stress”; scale scores were dichotomized at the
median); (2) exposure to any form of intimate
partner violence, according to an 8-item scale
assessing violence during the past 12 months
adapted from the Conflict Tactics Scale®® and
used in the Commonwealth Fund 1998 Sur-
vey of Women’s Health®®; and (3) whether
the respondent experienced any unfair treat-
ment on the basis of gender or race/ethnicity
in the past 12 months in 1 or more of the fol-
lowing domains: getting a job, at work, at
school, getting housing, getting medical care,
on the street or in a public setting, or by po-
lice or in the courts. The discrimination assess-
ment was based on previous research by
Krieger and Sidney*® that documented
whether participants responded yes or no re-
garding ever experiencing discrimination in
each of these domains.

Three potential stress modifiers include
(1) frequency of attending religious services
in a typical month, a measure of religiousness;
(2) the Rosenberg Self-Esteem Scale,*® consist-
ing of 10 items such as “I feel that I have a num-
ber of good qualities” to which respondents
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TABLE 1—Distribution of Independent Variables and Bivariate Associations With Mental Health
Outcomes Among Rural Women of Reproductive Age (N=764): Central Pennsylvania Women’s

Health Study, 2004-2005

Diagnosed
SF-12v2Mental Depressive Depression
% (No.) Health Score, P Symptoms, P or Anxiety, P
Rurality
Classification of residence area®
Large, rural, city or town focused 57.7 (441)
Small, rural, town focused 13.1(100)
Isolated, small, rural, town focused 29.2 (223)
Lives on a farm
Yes 9.8 (75) .006 (+)
No 90.1 (688)
Psychosocial stress
Psychosocial Hassles Scale Score
High stress (> median score) 44.6 (341) <.001 (-) <.001 (+) <.001 (+)
Low stress (< median score) 55.4 (423)
Exposure to intimate partner violence, past 12 mo 5.1(39) <001 (-) <.001 (+) <001 (+)
Experienced unfair treatment because of gender 22.3(170) <.001 (-) .004 (+) <.001 (+)
or race/ ethnicity, past 12 mo
Modifiers of psychosocial stress
Attendance at religious services
0-1 times/mo 48.4 (370) 01(-) .004 (+) .002 (+)
>2 times/mo 51.6 (394)
Rosenberg Self-Esteem Scale Score
<30 (lower self-esteem) 34.6 (264) <.001 (-) <.001 (+) <.001 (+)
>30 (higher self-esteem) 65.4 (500)
Low social support”
Tangible support 56.4 (431) <.001 (-) <.001 (+) <.001 (+)
Affectionate support 30.8 (235) <001 (-) <0.001 (+) <001 (+)
Emotional support 40.1 (306) <.001 (-) <.001 (+) .01 (+)
Interaction support 51.0 (390) <001 (-) <.001 (+) 01 (+)
Physical health
Hypertension, past 5 y 10.2 (78) <.001 (+) .03 (+)
Obesity (calculated body mass 25.4 (190) 001 (-) <.001 (+) .05 (+)
index>30 kg/m?)
Diabetes, past 5y 2.0 (15) 03(-) .002 (+) .005 (+)
Experienced gap in health insurance, past 12 mo
Yes 19.2 (147)
No 80.8 (617)
Sociodemographic characteristics
Age,y
18-34 47.8 (365)
35-45 52.0 (397)
Educational attainment
High school or less 45.0 (344)
Some college or more 55.0 (420)
Race/Ethnicity
White, non-Hispanic 96.5 (737)
Other race/ethnicity 3.4(26)
Continued
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TABLE 1—Continued
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Marital status

threshold)

Not married or partnered 19.4 (148) <001 (-) 04 (+) .02 (+)
Married or partnered 80.4 (614)

Employment
Not employed 25.8 (197) <.001 (+) <.001 (+)
Employed (full or part time) 74.2 (567)

Poverty status
In poverty or near poverty ( <200% federal 34.4 (226) .002 (-) <.001 (+) .001(+)

poverty threshold)

Not in poverty (>200% federal poverty 65.7 (432)

“Rural-Urban Commuting Area code classification.

were asked to strongly agree, agree, disagree,
or strongly disagree (scores ranged from 10 to
49 and were dichotomized as lower [<30]
and higher [>30] self-esteem); and (3) 4
types of social support (tangible, affectionate,
emotional or informational, and interaction)
measured with the Medical Outcomes Survey
social support scale,” modified to reduce re-
spondent burden to contain 2 items from
each of the 4 support domains in the original
scale. Additional covariates included 3 mea-
sures of physical health that would be ex-
pected to be associated with greater mental
morbidity (having a diagnosis in the past 5
years of hypertension or diabetes, and obe-
sity as measured by body mass index [BMI;
>30 kg/m®)); 1 measure of health care access
(having any gap in health insurance coverage
during the past 12 months), which would be
expected to be associated with seeking care
for mental morbidity; and relevant sociode-
mographics (age, educational level, race/eth-
nicity, marital status, employment for pay,
and poverty level quantified as at or below
200% of the federal poverty threshold on the
basis of household size and composition).

Analysis

Methods included simple descriptive statis-
tics (means, standard deviations, proportions,
and measures of association, including the
Spearman rank correlation coefficient and x>
tests) as well as multivariate regression meth-
ods, including both ordinary least squares
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Note. SF-12v2 =Short Form 12, version 2, Mental Health Component Summary. Empty cells denote nonsignificance. Plus and
minus signs indicate the direction of the bivariate relation. See “Methods” section for details on measures.

*Score was more than the median on Modified Medical Outcomes Survey Social Support Scale.

and logistic regression models, depending on
the form of the dependent variable. In both
types of models, categorization of variables
was extensively used to make regression coef-
ficients easily understandable. Adjusted odds
ratios derived from multiple logistic regres-
sion models represent the risk of outcome as-
sociated with category membership. Because
the potential stress modifiers were expected
to alter the effect of other variables on the
mental health outcomes, for each outcome we
used hierarchical regression analysis. All pre-
dictors except for the stress modifier variables
were entered in the first step; the stress modi-
fiers were then added in the second step.

To test whether the addition of the modi-
fiers had a significant effect on model fit,
the F test computed by the method of condi-
tional error was used to determine whether
the R® values for the 2 linear models were
significantly different from one another. For
the logistic regression models, the equivalent
comparison was done by computing the
difference in log likelihoods between the 2
models and evaluating the difference (times—2)
with the Wald test. All analyses were per-
formed with SAS statistical software version
9.1 (SAS Institute Inc, Cary, North Carolina).

RESULTS

Descriptive information about the variables
in our analytic sample is presented in the first
column of Table 1. Slightly more than half of

the sample lived in large rural city- or town-
focused areas, with the remainder split among
small rural town-focused and isolated small
rural town-focused areas. About 10% of the
women lived on farms. Farm residence varied
significantly across the 3 types of rural areas
(P=.003), with 15% of those in isolated small
rural town-focused areas living on farms, com-
pared with 12% of those in small rural town-
focused areas and 7% of those in large rural
city- or town-focused areas (results not shown).

Addressing the first research question,
Table 1 presents bivariate associations be-
tween the independent variables and mental
health outcomes. Contrary to expectations, liv-
ing on a farm was positively associated with a
higher (more optimal) SF-12v2 mental health
score. The hypothesized negative associations
were found, however, between the mental
health score and the indicators of psychosocial
stress (higher stress as reflected in the Psycho-
social Hassles score and exposure to intimate
partner violence and discrimination), as well
as lower levels of stress modifiers, including
religiousness, self-esteem, and social support.
Associations also were seen between lower
SF-12v2 mental health score and the presence
of health conditions, including obesity and
diabetes, being unmarried, and living in pov-
erty or near poverty. The other outcomes of
interest, presence of depressive symptoms and
diagnosis of anxiety or depression, were also
significantly associated with each of the stres-
sor and stress modifier variables; with each
identified physical health condition; and with
being unmarried, being unemployed, and liv-
ing in poverty or near poverty.

Tables 2 through 4 present multivariate
regression results for each of the 3 mental
health outcomes of interest. To address our
second research question—do modifiers of
psychosocial stress, including religiousness,
self-esteem, and social support, alter the effects
of other predictors on mental health out-
comes?—each table includes results from mod-
els not including stress modifiers (step 1) and
full models with stress modifiers added (step 2).

Table 2 shows results of the hierarchical or-
dinary least squares regression analyses of the
SF-12v2 Mental Component Summary Score.
In the first step, several variables are signifi-
cantly associated with less optimal mental
health, including elevated psychosocial stress,
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exposure to intimate partner violence, and liv-
ing in poverty or near poverty. Stress and inti-
mate partner violence remained significant
with the addition of the modifiers in the sec-
ond step; however, the effect of the poverty
variable was reduced to nonsignificance. In the
second step, a statistically significant effect for
farm residence (P=.05) was also seen. Thus,
net of other variables, living on a farm appears
protective of mental health in this sample. The
statistically significant stress modifiers included
self-esteem and level of affectionate social
support: low self-esteem and low affectionate
support were associated with poorer mental
health status, and their inclusion reduced the
effects of stress and intimate partner violence
on mental health. The addition of the stress
modifiers improved model fit (P<.001).
Elevated psychosocial stress, diagnosed hy-
pertension, not being employed, and living in
poverty or near poverty were associated with
significantly elevated odds of experiencing
depressive symptoms, as shown in the step-1
model in Table 3. Type of rural area and resid-
ing on a farm had no effect in this model. The
addition of the stress modifiers in step 2 re-
duced the effect of employment status such that
it was no longer statistically significant. Among
the stress modifiers, low self-esteem was signifi-
cantly associated with greater likelihood of de-
pressive symptoms. As evidenced by the signifi-
cant difference in log likelihoods between the 2
models, the addition of the stress modifiers
significantly improved model fit (P<.001).
Table 4 presents results for diagnosed anx-
iety or depression in the past 5 years. Consis-
tent with analyses of the other mental health
outcomes, elevated psychosocial stress was
associated with a greater likelihood of di-
agnosed anxiety or depression. Other signifi-
cant variables included exposure to intimate
partner violence, not being employed, and
residence in large rural city- or town-focused
and small rural town-focused areas compared
with isolated small rural town-focused areas.
With the addition of the stress modifiers in
the step 2 model, all of these variables re-
mained significant, with the exception of resi-
dence in large rural city- or town-focused
areas, and the effect of psychosocial stress
was somewhat reduced. Significant stress
modifiers included self-esteem and affec-
tionate support. The addition of the stress
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TABLE 2—Results of Ordinary Least Squares Regression Analysis of SF-12v2 Mental
Component Summary Score: Central Pennsylvania Women’s Health Study, 2004-2005
Step 1: Step 2:
Model Excluding Model Including
Stress Modifiers Stress Modifiers
Parameter Parameter
Estimate P Estimate P
Rurality
Large, rural, city- or town-focused vs isolated, small, rural, -0.55 494 -0.41 576
town-focused area of residence
Small, rural, town-focused vs isolated, small, rural, town- 1.03 .365 0.43 .681
focused area of residence
Residence on a farm vs nonfarm residence 1.47 197 2.06 .05
Psychosocial stress
High stress vs low stress on Psychosocial Hassles Scale -6.32 <001 -5.05 <001
Exposure to intimate partner violence vs no exposure to -6.19 <.001 -3.87 011
intimate partner violence, past 12 mo
Experienced unfair treatment vs no experience of unfair -1.24 .156 -1.03 .201
treatment because of gender or race/ethnicity,
past 12 mo
Physical health
Hypertension vs no hypertension -0.79 .503 -0.68 529
Obesity vs no obesity (calculated as body mass index -1.30 A17 -1.02 .180
>30 kg/m?)
Diabetes vs no diabetes -2.22 .393 -2.27 344
Health care access
Gap in health insurance vs no gap, past 12 mo 0.65 484 0.04 .960
Sociodemographic characteristics
Aged 35-45y vs 18-34y -0.41 574 -0.04 1952
High school graduate or less vs some college or more -0.31 678 0.28 .685
Other race/ethnicity vs non-Hispanic White 2.54 .165 2.33 167
Not married or partnered vs married or partnered -1.34 148 0.41 .636
Not employed vs employed -1.37 .100 -0.89 248
In poverty or near poverty vs not in poverty -2.03 .014 -1.43 .062
Modifiers of psychosocial stress
Attendance at religious services <1 time/mo vs -1.16 .076
>2 times/mo
Rosenberg Self-Esteem Score: <30 vs >30 -3.96 <.001
Low vs high social support
Tangible support -0.87 292
Affectionate support -5.19 <.001
Emotional support -0.56 573
Interaction support 0.55 551
Note. Parameter estimates are unstandardized. SF-12v2 = Short Form 12, version 2, Mental Health Component Summary. The
model fit statistics were as follows. Step 1, #=0.21; Fi6.603=10.60; P<.001. Step 2, R’=0.34; Fyg 617 =14.59; P<.001. For
the difference between step-1 and -2 models, Fg ¢, =20.1; P<.001.

modifiers in step 2 significantly improved
model fit (P<.001).

The third research question addressed
whether the type of rural residential setting
or residence on a farm affected women’s
mental health status after we controlled for
other variables. Taken together, the results in
Tables 2 through 4 indicate that residence in

less isolated rural settings was associated with
one of the mental health outcomes: diagnosed
anxiety or depression. Farm residence, on the
other hand, was found to be significantly as-
sociated with higher SF-12v2 mental health
scores in the full model. We estimated each
of the models shown in Tables 2 through 4,
testing for interaction effects between farm
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TABLE 3—Results of Multiple Logistic Regression Predicting Depressive Symptoms Among
Rural Women of Reproductive Age (N =644): Central Pennsylvania Women’s Health Study,

Rurality
Large, rural, city- or town-focused vs isolated, small, rural,
town-focused area of residence
Small, rural, town-focused vs isolated, small, rural,
town-focused area of residence
Residence on a farm vs nonfarm residence
Psychosocial stress
High stress vs low stress on Psychosocial Hassles Scale
Exposure to intimate partner violence vs no exposure to
intimate partner violence, past 12 mo
Experienced unfair treatment vs no experience of unfair
treatment because of gender or race/ethnicity,
past 12 mo
Physical health
Hypertension vs no hypertension
Obesity vs no obesity (calculated body mass index
>30 kg/m?)
Diabetes vs no diabetes
Health care access
Gap in health insurance vs no gap, past 12 mo
Sociodemographic characteristics
Aged 35-45yvs 18-34y
High school graduate or less vs some college or more
Other race/ethnicity vs non-Hispanic White
Not married or partnered vs married or partnered
Not employed vs employed
In poverty or near poverty vs not in poverty
Modifiers of psychosocial stress
Attendance at religious services <1 time/mo vs
>2 times/mo
Rosenberg Self-Esteem Score: <30 vs >30
Low vs high social support
Tangible support
Affectionate support
Emotional support
Interaction support

Step 2 Model,”
OR (95% Cl)

Step 1 Model,?
OR (95% C1)

0.74(0.47,1.18) 0.74 (0.45,1.21)

0.64 (0.33,1.26) 0.77(0.37,1.62)
0.77(0.36, 1.63) 0.67 (0.30, 1.49)

3.57(2.28,5.58)
2.25(0.97,5.24)

3.27(2.02,5.29)
1.94(0.78,4.84)
1.29 (0.79, 2.10) 1.29 (0.77,2.15)

2.23(1.19,4.18)
1.37(0.87,2.18)

2.53 (1.27,5.06)
1.31(0.80,2.14)
1.97 (0.55, 7.06) 1.87(0.46, 7.64)

0.62 (0.36,1.08) 0.69 (0.38, 1.25)

1.18(0.76, 1.83) 1.28 (0.80, 2.06)
1.13(0.73, 1.75) 0.97 (0.60, 1.56)
0.51 (0.14, 1.90) 0.49 (0.12,1.94)
1.17 (0.70,1.96) 0.86 (0.49, 1.50)
1.64 (1.03,2.62) 1.47 (0.90, 2.42)
2.11(1.31,3.39) 2,09 (1.25, 3.48)

1.12(0.71, 1.76)

4.32(2.74,6.82)

0.98
1.60
0.80
1.46

0.54,1.79)
0.86, 3.00)
0.41,1.56)
0.76,2.81)

statistic =57.456; df=6; P<.001.
*Excludes stress modifiers.
*Includes stress modifiers.

residence and type of rural setting, and no
statistically significant interactions were found.

DISCUSSION

This analysis examined variables associated
with mental health status in a representative
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Note. OR=odds ratio; Cl=confidence interval; —2LL=1log likelihood x —2. Log likelihood values are used in calculating the
likelihood ratio test statistic. The model fit statistics were as follows. Step 1, —2LL=576.758; x216= 100.174; P<.001. Step
2,-21L=519.302; ”,, = 157.630; P<.001. For the difference between step-1 and -2 models, the likelihood ratio test

sample of rural women of reproductive age;
the 3 indicators of mental health were the
SF-12v2 Mental Component Summary score,
depressive symptoms, and diagnosis of anxi-
ety or depression in the past 5 years. Unlike
other studies of rural mental health, which
typically compare rural and urban residents,

our data set permitted examination of 3 types
of rural areas and residence on a farm in
relation to mental health.

The findings suggested that living on a
farm, independent of poverty and other so-
ciodemographics, may be marginally protec-
tive of overall mental health as measured by
the SF-12v2 mental health score; alterna-
tively, women with greater mental health may
choose to live on farms in this region of cen-
tral Pennsylvania. This result is somewhat
contradictory to the limited literature on farm
residence and men’s mental health,>~> sug-
gesting that the relation between residence
on a farm and general mental health requires
further investigation among women.

In addition, receiving a diagnosis of anxiety
or depression is more likely in women resid-
ing in larger rural areas, compared with the
most isolated rural areas. This likely reflects
less access to health care services, and hence
to diagnosis, in the most isolated rural areas,
but other explanations are possible. Fewer
diagnoses in isolated rural areas could reflect
less inclination to seek health care for depres-
sive symptoms in those areas because of pre-
vailing norms of self-reliance, for example, or
it could reflect a lower underlying level of
depression because of a protective effect of
rural isolation for women in this age group.
The latter interpretation might be regarded
as consistent with the finding that living on a
farm is associated with overall better mental
health in this sample, but there was no evi-
dence in this study that depressive symptoma-
tology was present less often among isolated
rural women.

Resolving the possible explanations for our
findings regarding rurality of residence is im-
portant because alternative explanations would
lead to different public health interventions.
For example, if living in the most isolated rural
areas or on farms were protective of women’s
mental health, including anxiety and depression,
then services designed to provide social sup-
port or other resources, or to improve mental
health screening and treatment services, could
be targeted to larger, more-populous rural areas.
On the other hand, if women in the most iso-
lated rural areas had the same level of under-
lying mental morbidity as women in less iso-
lated rural areas but experienced greater
barriers to screening and diagnostic services,
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TABLE 4—Results of Multiple Logistic Regression Predicting Diagnosed Anxiety or
Depression Among Rural Women of Reproductive Age (N=644): Central Pennsylvania

Rurality
Large, rural, city- or town-focused vs isolated, small, rural,
town-focused area of residence
Small, rural, town-focused vs isolated, small, rural,
town-focused area of residence
Residence on a farm vs nonfarm residence
Psychosocial stress
High stress vs low stress on Psychosocial Hassles Scale
Exposure to intimate partner violence vs no exposure to
intimate partner violence, past 12 mo
Experienced unfair treatment vs no experience of unfair
treatment because of gender or race/ethnicity,
past 12 mo
Physical health
Hypertension vs no hypertension
Obesity vs no obesity (calculated body mass index
>30 kg/m?)
Diabetes vs no diabetes
Health care access
Gap in health insurance vs no gap, past 12 mo
Sociodemographic characteristics
Aged 35-45yvs 18-34y
High school graduate or less vs some college or more
Other race/ethnicity vs non-Hispanic White
Not married or partnered vs married or partnered
Not employed vs employed
In poverty or near poverty vs not in poverty
Modifiers of psychosocial stress
Attendance at religious services <1 time/mo vs
>2 times/mo
Rosenberg Self-Esteem Score: <30 vs >30
Low vs high social support
Tangible support
Affectionate support
Emotional support
Interaction support

Step 2 Model,”
OR (95% Cl)

Step 1 Model,?
OR (95% C1)

1.58 (1.01, 2.45) 1.54 (0.98, 2.44)

1.83(1.01,3.34) 2.10(1.12,3.93)
1.02 (0.54,1.92) 0.92(0.48,1.77)

3.03 (2.04, 4.48)
2.88 (1.26, 6.58)

2.88 (191, 4.35)
2.98 (1.25,7.14)
1.47 (0.95,2.28) 1,50 (0.96, 2.36)

1.44 (0.78,2.63)
1.24 (0.81,1.90)

1.61 (0.86, 3.04)
1.16 (0.75, 1.81)
2.19(0.63, 7.65) 2.24(0.60, 8.35)

0.85 (0.52, 1.38) 0.85 (051, 1.41)

1.11(0.75,1.63) 1.18(0.79,1.77)
0.84 (0.56,1.25) 0.67 (0.4, 1.03)
0.87 (0.31, 2.42) 0.83 (0.28, 2.40)
1.16 (0.73, 1.85) 0.98 (0.60, 1.60)
1.71(1.11,2.63) 1.67 (1.07,2.62)
1.47 (0.95,2.26) 1.54 (0.98,2.42)

1.45(0.98, 2.15)
2.41(1.60, 3.62)

1.29(0.78,2.12
1.82(1.02,3.24
0.58 (0.32,1.07

)
)
)
0.74 (0.42, 1.30)

statistic=31.62; df=6; P<.001.
*Excludes stress modifiers.
®Includes stress modifiers.

then outreach services to women in the most
isolated rural areas would be called for.

Other variables associated with mental
health status differed depending on the out-
come analyzed. The variable most consistently
associated with poorer mental health was
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Note. OR=0dds ratio; Cl=confidence interval; —2LL=1log likelihood x —2. Log likelihood values are used in calculating the
likelihood ratio test statistic. The model fit statistics were as follows. Step 1, —2LL=689.385; x216=86.615; P<.001. Step 2,
—21L=657.763; ’,,=118.237; P<.001. For the difference between step-1 and -2 models, the likelihood ratio test

higher psychosocial stress, as reflected in the
Psychosocial Hassles Scale score, which was
robust across all models. A key modifier of
this stress, self-esteem, also was robust across
models. Women with the lowest level of
self-esteem had consistently poorer mental

health, and evidence indicated that higher
self-esteem and affectionate social support
(i.e., “having someone who shows you love
and affection,” “having someone to love and
make you feel wanted”) buffered the effect
of stress on mental health.

Implications for Future Research

These findings have several implications
for future research. First, the consistent effect
of psychosocial stress on mental health sug-
gests not only that the stresses of daily living
may be importantly related to mental health
among rural women but also that we need a
clearer understanding of what constitutes
psychosocial stress among rural women. The
items in the Psychosocial Hassles Scale tap
perceived stress stemming from a range of
common problems (e.g., money worries,
problems with family or friends, abuse, work-
related problems, feeling generally over-
loaded), but our study cannot inform us
about the origins, duration, or intensity of
these stresses over time. In addition, our
findings suggest that self-esteem is importantly
related to mental health for rural women, but
it is not apparent how living in a rural area af-
fects the development of self-esteem, because
the possibility that women with higher self-
esteem may choose to live in certain types of
rural areas cannot be ruled out.

Some negative findings are noteworthy. De-

32-34 neither

spite suggestions in the literature,
attendance at religious services nor indicators
of tangible or interaction social support had
significant effects on mental health status. This
suggests that these factors are not important
stress modifiers in this rural sample. In addi-
tion, although much previous research has fo-
cused on access to health care as a barrier to
mental health services in rural populations, a
key measure of access—having a gap in health
insurance coverage at any time in the past
year (affecting 19% of the sample)—was not
associated with the outcome measures, in-
cluding receiving a diagnosis for anxiety or
depression in the past 5 years. Because most
of the women in this sample reside in med-
ically underserved areas, this negative finding
could reflect the differing time frames of the
measures (1 year for health insurance gap
and 5 years for diagnosis), which is a limita-
tion of this data set.
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This study had several other limitations.
The data were cross-sectional, so causal direc-
tion between determinants and mental health
status could not be inferred. The data were
from a sample of 764 rural women, and
replication of these analyses in a larger sam-
ple would provide further information about
the strength of the findings. In addition, the
data were all self-reported, and we had no
corroborating evidence of mental health diag-
noses. Because of the underlying sociodemo-
graphics of this central Pennsylvania region,
the number of women who were not non-
Hispanic White was small; this could have
accounted for the lack of statistically signifi-
cant associations between race/ethnicity and
mental health in these analyses. Finally, we
examined rurality of current residence, and
although the target population was relatively
stable, our data did not permit investigation
of duration of rural residence effects on men-
tal health status.

Also, note that characteristics of farms
and farming in Pennsylvania differ in some
respects from other areas of the United
States, suggesting that generalizing the find-
ings should be done with caution. According
to the 2002 US Census of Agriculture,35
for example, the average size of a Pennsyl-
vania farm is less than the US average
(133 vs 441 acres). The corresponding net
cash farm income is also smaller, averag-
ing $14 853 in Pennsylvania compared
with $19 032 nationwide. Family-ownership
rates are similar, however, with 91.6% of
Pennsylvania farms owned by families or
individuals compared with 89.7% of US
farms overall.

Conclusions

In this study, which used a unique popula-
tion-based survey of rural women of repro-
ductive age, we identified variables associated
with mental health status on the basis of 3 in-
dicators of mental health. Rurality of resi-
dence had some relation to mental health sta-
tus: evidence was found that residing on a
farm may be protective of overall mental
health for rural women and that the most iso-
lated rural areas may reduce access to diag-
nostic services for depression. More research
is needed to understand the specific stressors
and stress modifiers that affect mental health
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status among women residing in various
types of rural communities and to disentan-
gle possible explanations for the effects of ru-
rality on mental health. ®

About the Authors
Marianne M. Hillemeier is with the Department of Health
Policy and Administration, Pennsylvania State University,

University Park. Carol S. Weisman, Gary A. Chase, and
Anne-Marie Dyer are with the Department of Public
Health Sciences, Pennsylvania State College of Medicine,
Hershey.

Requests for reprints should be sent to Marianne M.
Hillemeier, PhD, MPH, Department of Health Policy
and Administration, Pennsylvania State University,
604 Ford Building, University Park, PA 16802 (e-mail:
mmh18@psu.edu).

This article was accepted October 1, 2007.

Contributors

M.M. Hillemeier contributed to the design and imple-
mentation of data collection, conceptualization of the
research, and interpretation of the findings and led the
writing of the article. C.S. Weisman contributed to the
design and implementation of data collection, conceptu-
alization of the research, interpretation of the findings,
and the writing of the article. G. A. Chase contributed to
the design and implementation of data collection and
led the formulation of the analysis plan and the inter-
pretation of the findings. A.-M. Dyer contributed to the
analysis plan, carried out the analyses, and contributed
to the interpretation of the findings.

Acknowledgments
This project was funded, in part, by the Pennsylvania
Department of Health (grant 4100020719).

Note. The department specifically disclaims respon-
sibility for any analyses, interpretations, or conclusions.

Human Participant Protection
This research was approved by the Pennsylvania State
College of Medicine institutional review board.

References
1. Thorndyke LE. Rural women’s health: a research
agenda for the future. Womens Health Issues. 2005;15:
200-203.

2. Eberhardt MS, Ingram DD, Makuc DM, et al.
Urban and Rural Health Chartbook: Health, United
States, 2001. Hyattsville, MD: National Center for
Health Statistics; 2001.

3. Bushy A. Health issues of women in rural envi-
ronments: an overview. | Am Med Womens Assoc.
1998;53:53—-66.

4.  Chikani V, Reding D, Gunderson P, McCarty CA.
Psychosocial work characteristics predict cardiovascular
disease risk factors and health functioning in rural
women: the Wisconsin Rural Women’s Health Study.
J Rural Health. 2005;21:295-302.

5. Fraser CE, Smith KB, Judd F, Humphreys ]S,
Fragar L], Henderson A. Farming and mental health
problems and mental illness. Int J Soc Psychiatry. 2005;
51:340-349.

6.  Eberhardt MS, Pamuk ER. The importance of

place of residence: examining health in rural and non-
rural areas. Am J Public Health. 2004;94:1682—1686.

7. Rohrer JE, Borders TF, Blanton ]. Rural residence
is not a risk factor for frequent mental distress: a be-
havioral risk factor surveillance survey. BMC Public
Health. 2005;5:46.

8. Probst JC, Laditka SB, Moore CG, Harun N,
Powell MP, Baxley EG. Rural-urban differences in de-
pression prevalence: implications for family medicine.
Fam Med. 2006;38:653-660.

9.  Mulder PL, Lambert W. Behavioral health of
rural women: challenges and stressors. In: Coward RT,
Davis LA, Gold CH, Smiciklas-Wright H, Thorndyke LE,
Vondracek FW, eds. Rural Women'’s Health: Mental,
Behavioral, and Physical Issues. New York, NY: Springer
Publishing; 2006:15-30.

10. Wang PS, Lane M, Olfson M, Pincus HA, Wells KB,
Kessler RC. Twelve-month use of mental health ser-
vices in the United States: results from the National
Comorbidity Survey Replication. Arch Gen Psychiatry.
2005;62:629-640.

11. Simmons LA, Havens JR. Comorbid substance
and mental disorders among rural Americans: results
from the National Comorbidity Survey. / Affect Disord.
2006;99:265-271.

12. Hauenstein EJ, Petterson S, Merwin E, Rovnyak V,
Heise B, Wagner D. Rurality, gender, and mental
health treatment. Fam Community Health. 2006;29:
169-185.

13. Gamm LD, Hutchison LL, Dabney BJ], Dorsey AM.
Rural Healthy People 2010: A Companion Document to
Healthy People 2010. Vol 2. College Station: Texas
A&M University System Health Science Center; 2003.

14. Park CL. Religiousness/spirituality and health: a
meaning systems perspective. / Behav Med. 2007;30:
319-328.

15. Bovier PA, Chamot E, Perneger TV. Perceived
stress, internal resources, and social support as determi-
nants of mental health among young adults. Qual Life
Res. 2004;13:161-170.

16. Heaney CA, Israel BA. Social networks and social
support. In: Glanz K, Rimer BK, Lewis FM, eds. Health
Behavior and Health Education: Theory, Research, and Ed-
ucation. San Francisco, CA: Jossey-Bass; 2002:185-209.

17. American Association for Public Opinion Re-
search. Standard Definitions: Final Dispositions of Case
Codes and Outcome Rates for Surveys. 3rd ed. Lenexa,
KS: American Association for Public Opinion Research;
2004.

18. Curtin R, Presser S, Singer E. Changes in tele-
phone survey nonresponse over the past quarter cen-
tury. Public Opin Q. 2005;69:87-98.

19. Weisman CS, Hillemeier MM, Chase GA, et al.
Preconceptional health: risks of adverse pregnancy out-
comes by reproductive life stage in the Central Pennsyl-
vania Women'’s Health Study (CePAWHS). Womens
Health Issues. 2006;16:216—224.

20. Hart LG, Larson EH, Lishner DM. Rural defini-
tions for health policy and research. Am J Public Health.
2005;95:1149-1155.

21. Hall SA, Kaufman ]S, Ricketts TC. Defining urban
and rural areas in US epidemiologic studies. / Urban
Health. 2006;83:162—175.

22. Four-category classification for RUCA version 2.0.

American Journal of Public Health | July 2008, Vol 98, No. 7



2006. Available at: http://depts.washington.edu/uwruca/
uses.html. Accessed February 26, 2008.

23. Ware JE, Kosinski M, Turner-Bowker DM, Gandek B.
How to Score Version 2 of the SF-12 Health Survey (With
a Supplement Documenting Version 1). Lincoln, RI:
QualityMetric Incorporated; 2002.

24. Radloff LS. The CES-D Scale: a self-report depres-
sion scale for research in the general population. Appl
Psychol Meas. 1977;1:385—-401.

25. Sherbourne CD, Dwight-Johnson M, Klap R. Psy-
chological distress, unmet need, and barriers to mental
health care for women. Womens Health Issues. 2001;
11:231-243.

26. Collins KS, Schoen C, Joseph S, Duchon L,
Simantov E, Yellowitz M. Health Concerns Across a
Woman'’s Lifespan: The Commo Ith Fund 1998 Sur-
vey of Women’s Health. New York, NY: The Common-
wealth Fund; 1999.

27. Misra DP, O’Campo P, Strobino D. Testing a so-
ciomedical model for preterm delivery. Paediatr Perinat
Epidemiol. 2001;15:110—122.

28. Straus MA. Measuring intrafamily conflict and
violence: the Conflict Tactics Scales. / Marriage Fam.
1979;41:75-88.

29. Krieger N, Sidney S. Racial discrimination and
blood pressure: the CARDIA Study of young Black and
White adults. Am J Public Health. 1996;86:1370—1378.

30. Rosenberg M. Society and the Adolescent Self-
Image. Princeton, NJ: Princeton University Press; 1965.

31. Sherbourne CD, Stewart AL. The MOS social sup-
port survey. Soc Sci Med. 1991;32:705-714.

32. Parker M, Lee Roff L, Klemmack DL, Koenig HG,
Baker P, Allman RM. Religiosity and mental health in
southern, community-dwelling older adults. Aging Ment
Health. 2003;7:390-397.

33. King DE, Cummings D, Whetstone L. Attendance
at religious services and subsequent mental health in
midlife women. Int J Psychiatry Med. 2005;35:
287-297.

34. Kawachi I, Berkman LF. Social ties and mental
health. J Urban Health. 2001;78:458—467.

35. US Dept of Agriculture. 2002 Census of Agricul-
ture, Pennsylvania State and County Data. June 2004.
Available at: http://www.nass.usda.gov/census/
census02/volume1/pa/index1.htm. Accessed April 18,
2008.

July 2008, Vol 98, No. 7 | American Journal of Public Health

| RESEARCH AND PRACTICE |

Hillemeier et al. | Peer Reviewed | Research and Practice | 1279



